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1
CURTAIN AIRBAG APPARATUS

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims priority from and the benefit of
Korean Patent Application No. 10-2019-0042809, filed on
Apr. 12, 2019, which 1s hereby incorporated by reference for
all purposes as 11 set forth herein.

BACKGROUND

Field

Exemplary embodiments of the present disclosure relate
to a curtain airbag apparatus, and more particularly, to a
curtain airbag apparatus capable of preventing interference
between a cushion part and a pillar part when the cushion
part 1s deployed.

Discussion of the Background

In general, a vehicle includes airbags to protect a passen-
ger. The airbags are installed at various positions according
to body parts to be protected.

A curtain airbag 1s disposed at the tops of front and rear
doors 1n the front-to-rear direction of a vehicle body. The
curtain airbag includes a cushion part which 1s wound 1n a
spiral shape and 1nstalled in the vehicle body. Between the
front door and the rear door, a pillar part 1s installed 1n a
top-to-bottom direction.

When an oblique collision of a vehicle occurs, gas gen-
erated by an inflator 1s mjected 1nto the cushion part of the
curtain airbag. The cushion part 1s inflated and deployed
downward to cover the front and rear doors of the vehicle.

In the conventional curtain airbag, however, the cushion
part 1s packaged at the top of the pillar part. Therefore, when
the cushion part 1s 1nflated and deployed, the cushion part
may 1interfere with the pillar part. As the cushion part
interferes with the pillar part, the cushion part may be
damaged or the deployment direction of the cushion part
may be changed. Therefore, there 1s a need for a device
capable of solving the problem.

SUMMARY

Various embodiments are directed to a curtain airbag
apparatus capable ol preventing interference between a
cushion part and a pillar part when the cushion part is
deployed.

In an embodiment, a curtain airbag apparatus may
include: a cushion part disposed at the top of a pillar part;
one or more guide members connected to the cushion part
and configured to fix the cushion part to a vehicle body; and
a cushion moving part connected to the cushion part, dis-
posed between the guide members and the vehicle body,
fixed to the guide members, and configured to deform the
guide members to move the cushion part to an imndoor side
of the vehicle body, while inflated by gas 1njected from an
inflator.

The cushion moving part may be folded and disposed
between the guide members and the vehicle body.

The cushion moving part may have one or more fixing
slits through which the cushion moving part 1s fitted and
fixed to the guide members.

One guide member may be connected between the cush-
ion part and the cushion moving part, and one fixing slit may
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be formed at the edge of the cushion moving part so as to
correspond to the guide member.

A plurality of guide members may be connected between
the cushion part and the cushion moving part, and a plurality
of fixing slits may be formed at the edge of the cushion
moving part so as to correspond one-to-one to the guide
members.

The curtain airbag apparatus may further include a guide
sewed part formed between the cushion part and the cushion
moving part and configured to restrict the cushion moving
part from 1nflating in the thickness direction of the cushion
part, when gas 1s injected from the inflator.

The guide sewed part may be an 1nactive area which 1s not
inflated 1n the thickness direction when the cushion part 1s
inflated.

A first communication hole may be formed on one side of
the guide sew part such that the cushion part and one side of
the cushion moving part communicate with each other, and
a second communication hole may be formed on the other
side of the guide sewed part such that the cushion part and
the other side of the cushion moving part communicate with
cach other.

When the cushion part 1s wound 1n the counter clockwise
direction based on the guide members and the guide mem-
bers are fixed to the vehicle body, the first and second
communication holes may be disposed at the top of the
cushion part.

The gas 1injected into the cushion moving part may be first
supplied to an outer portion of the cushion part though the
first and second communication holes, such that the cushion
part 1s unwound and deployed in the clockwise direction.

The cushion part may be connected to a cushion cover
part to cover the wound cushion part.

In accordance with the embodiments of the present dis-
closure, since the cushion moving part i1s fixed to the guide
member, a separate part or process may not be applied in
order to {ix the cushion moving part to the guide member.
Therefore, 1t 1s possible to prevent an increase 1n the number
of parts and to reduce the assembling time.

Furthermore, since the guide member 1s deformed toward
the indoor side by the inflation force of the cushion moving
part, 1t 1s possible to prevent the cushion part from being

caught on or interfering with the pillar part at the initial state
of the deployment of the cushion part.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a configuration diagram schematically 1llustrat-
ing that a curtain airbag apparatus in accordance with an
embodiment of the present disclosure 1s installed in a vehicle
body.

FIG. 2 1s a plan view schematically illustrating that the
curtain airbag apparatus i accordance with the embodiment
of the present disclosure 1s unfolded.

FIG. 3 1s a plan view schematically illustrating that a
cushion moving part 1s folded 1n the curtain airbag apparatus
in accordance with the embodiment of the present disclo-
sure.

FIG. 4 1s a plan view schematically illustrating that two
guide members are installed in the curtain airbag apparatus
in accordance with the embodiment of the present disclo-
sure.

FIG. 5 1s a plan view schematically illustrating that the
two guide members are installed and the cushion moving
part 1s folded 1n the curtain airbag apparatus in accordance
with the embodiment of the present disclosure.



US 11,254,279 B2

3

FIG. 6 1s a side view schematically illustrating that a
cushion part 1s wound and installed in the vehicle body 1n the
curtain airbag apparatus in accordance with the embodiment
of the present disclosure.

FIG. 7 1s a perspective view schematically illustrating that
a fixing slit of the cushion moving part 1s {itted to the guide
member 1n the curtain airbag apparatus 1n accordance with
the embodiment of the present disclosure.

FIG. 8 1s a side view schematically illustrating that the
curtain airbag apparatus in accordance with the embodiment
of the present invention 1s installed at the top of the pillar
part.

FIG. 9 1s a side view illustrating that the cushion moving
part in the curtain airbag apparatus 1 accordance with the
embodiment of the present invention 1s 1nflated to move the
wound cushion part to the opposite side of the vehicle body.

FIG. 10 1s a side view 1llustrating that the cushion part 1s
deployed to the indoor side after the cushion moving part 1s
inflated 1n the curtain airbag apparatus in accordance with
the embodiment of the present invention.

DETAILED DESCRIPTION OF TH.
ILLUSTRATED EMBODIMENTS

L1

Hereinalter, a curtain airbag apparatus will be described
below with reference to the accompanying drawings through
various exemplary embodiments. It should be noted that the
drawings are not to precise scale and may be exaggerated 1n
thickness of lines or sizes of components for descriptive
convenience and clarity only. Furthermore, the terms as used
herein are defined by taking functions of the invention into
account and can be changed according to the custom or
intention of users or operators. Therefore, definition of the
terms should be made according to the overall disclosures
set forth herein.

FIG. 1 1s a configuration diagram schematically 1llustrat-
ing that a curtain airbag apparatus in accordance with an
embodiment of the present disclosure 1s mstalled 1n a vehicle
body, FIG. 2 1s a plan view schematically 1llustrating that the
curtain airbag apparatus in accordance with the embodiment
of the present disclosure 1s unfolded, FIG. 3 1s a plan view
schematically illustrating that a cushion moving part 1s
tolded 1n the curtain airbag apparatus in accordance with the
embodiment of the present disclosure, FIG. 4 1s a plan view
schematically 1llustrating that two guide members are
installed in the curtain airbag apparatus 1n accordance with
the embodiment of the present disclosure, FIG. 5 1s a plan
view schematically 1llustrating that the two guide members
are 1nstalled and the cushion moving part 1s folded 1n the
curtain airbag apparatus in accordance with the embodiment
of the present disclosure, FIG. 6 1s a side view schematically
illustrating that a cushion part 1s wound and installed 1n the
vehicle body 1n the curtain airbag apparatus in accordance
with the embodiment of the present disclosure, and FIG. 7
1s a perspective view schematically illustrating that a fixing
slit of the cushion moving part 1s fitted to the guide member
in the curtain airbag apparatus in accordance with the
embodiment of the present disclosure.

Referring to FIGS. 1 to 7, a curtain airbag apparatus 100
in accordance with an embodiment of the present disclosure
may include a cushion part 110, a guide member 120 and a
cushion moving part 130.

The curtain airbag apparatus 100 1s disposed at the tops of
front and rear doors (not illustrated) 1n a front-to-rear
direction. The curtain airbag apparatus 100 1s wound and
installed 1n a roll shape.
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The cushion part 110 1s connected to an inflator 101
through the cushion moving part 130. A head liner 30 (see
FIG. 9) 1s 1nstalled on the indoor side of the curtain airbag
apparatus 100. The head liner 30 closes the indoor side of the
curtain airbag apparatus 100.

A pillar part 20 1s installed at the bottoms of the head liner
30 and the curtain airbag apparatus 100. The pillar part 20
1s vertically disposed on either side of a vehicle body 10 so
as to connect the ceiling and bottom of the vehicle body 10.

The pillar part 20 includes a front pillar (not illustrated)
installed on the front side of the vehicle body 10, a center
pillar (not illustrated) disposed between the front and rear
doors, and a rear pillar (not 1llustrated) installed on the rear
side of the vehicle body 10.

The guide member 120 and the cushion moving part 130
in accordance with the embodiment of the present disclosure
may be applied to some or all of the front pillar, the center
pillar and the rear pillar.

The cushion part 110 1s disposed at the top of the pillar
part 20. The cushion part 110 1s wound 1n a roll shape and
packaged. At this time, the cushion part 110 1s wound 1n the

CCW (Counter Clock Wise) direction based on the guide
member 120.

As gas 1s 1mnjected from the inflator 101, the cushion part
110 1s deployed to cover both sides of the vehicle body 10.

The cushion part 110 has an nactive part 114 to limait the
inflation thickness of the cushion part 110. The inactive part
114 has a structure 1n which two layers of fabric are attached
to each other, such that gas 1s not introduced 1nto the mactive
part 114.

The guide member 120 1s connected to the cushion part
110, and fixes the cushion part 110 to the vehicle body 10.
The guide member 120 1s fixed to the vehicle body 10 by a
fastening member 122. The guide member 120 may be
formed 1n a plate shape. "

The guide member 120 may be
formed of a synthetic resin material or metal material which
can be elastically deformed.

Various shapes of members such as a bolt and clip may be
applied as the fastening member 122, as long as the mem-
bers can fix the guide member 120 to the vehicle body 10.

The fastening member 122 fixes the top of the guide member
120 to the vehicle body 10. Therelore, the top of the guide
member 120 becomes a fixed end, and the bottom of the
guide member 120 becomes a free end.

The cushion moving part 130 1s connected to the cushion
part 110, disposed between the gumide member 120 and the
vehicle body 10, and fixed to the guide member 120. The
cushion moving part 130 deforms the guide member 120 to
move the cushion part 110 to the indoor side of the vehicle
body 10, while inflated by the gas injected from the inflator
101.

Since the cushion moving part 130 1s disposed between
the guide member 120 and the vehicle body 10, the wound
cushion part 110 may be installed in close contact with the
vehicle body 10, which makes 1t possible to reduce the
installation space.

As the guide member 120 1s deformed toward the indoor
side by the inflation force of the cushion moving part 130,
the guide member 120 1s moved away from the vehicle body

10. Therefore, the cushion part 110 fixed to the gwde
member 120 1s also moved toward the center of the vehicle
in the widthwise direction.

As the cushion part 110 1s unfolded and deployed to the
indoor side, the cushion part 110 pushes the head liner 30 to
the indoor side. Therefore, it 1s possible to prevent the
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cushion part 110 from being caught on or intertering with the
top of the pillar part 20 at the 1nitial stage of the deployment
of the cushion part 110.

The cushion moving part 130 deforms the guide member
120 to bend toward the indoor side at the initial stage of the
inflation of the cushion part 110. After the cushion part 110
passes between the head liner 30 and the pillar part 20, the
cushion moving part 130 may be separated from the guide
member 120.

Since the size of the cushion moving part 130 1s much
smaller than the size of the cushion part 110, the cushion part
110 1s inflated after the cushion moving part 130 1s inflated.
Theretore, the deployment of the cushion part 110 1s delayed
by the time during which the cushion moving part 130 1s
inflated. Furthermore, since the cushion part 110 1s moved
toward the indoor side by the deformation of the guide
member 120 and then deployed, 1t 1s possible to prevent the
interference between the cushion part 110 and the top of the
pillar part 20 at the initial stage of the deployment of the
cushion part 110.

The cushion moving part 130 protrudes from the top of
the cushion part 110. The cushion moving part 130 may be
formed 1n a rectangular shape parallel to the front-to-rear
direction of the vehicle body 10 at the top of the cushion part
110. The cushion moving part 130 1s formed as one body
with the cushion part 110. The cushion moving part 130 may
be manufactured separately from the cushion part 110, and
then connected to the top of the cushion part 110.

The cushion moving part 130 1s folded and disposed
between the guide member 120 and the vehicle body 10 (see
FIGS. 6 and 7). At this time, the cushion moving part 130
may 1include two or more layers overlapping each other.
Since the cushion moving part 130 has a structure 1n which
two or more layers overlap each other, the cushion moving,
part 130 may be inflated 1n a U-shape, and the thickness of
the cushion moving part 130 may be increased. Therelore,
the bending deformation of the guide member 120 toward
the indoor side may be increased.

The cushion moving part 130 has a fixing slit 133 through
which the cushion moving part 130 1s fitted and fixed to the
guide member 120. At this time, the guide member 120 has
a locking step 121 to which the fixing slit 133 1s locked so
as not to move downward.

Since the cushion moving part 130 1s fitted and fixed to
the guide member 120, a separate part or process may not be
applied to fix the cushion moving part 130 to the guide
member 120. Therefore, 1t 1s possible to prevent an increase
in the number of parts and to shorten the assembling time.

After the cushion part 110 passes between the head liner
30 and the pillar part 20, the cushion part 110 1s not caught
on the top of the pillar part 20. Therefore, after the cushion
part 110 1s deployed to the indoor side, the fixing slit 133
may be torn or not.

One guide member 120 1s connected between the cushion
part 110 and the cushion moving part 130, and one fixing slit
133 1s formed at the edge of the cushion moving part 130 so
as to correspond to the guide member 120 (see FIGS. 2 and
3). Since one guide member 120 and one fixing slit 133 are
formed, the structure of the curtain airbag apparatus 100 can
be simplified.

Furthermore, a plurality of guide members 120 may be
connected between the cushion part 110 and the cushion
moving part 130, and a plurality of fixing slits 133 may be
formed at the edge of the cushion moving part 130 so as to
correspond one-to-one to the guide members 120 (see FIGS.
4 and 5). Since the plurality of fixing slits are fitted and fixed
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6

to the plurality of guide members 120, the guide members
120 can be more stably fixed to the fixing slits 133.
Between the cushion part 110 and the cushion moving
part 130, a guide sewed part 132 1s formed to restrict the
cushion moving part 130 from inflating 1n the thickness

direction of the cushion part 110, when gas 1s mjected from
the inflator 101.

The guide sewed part 132 1s disposed along the boundary
between the cushion part 110 and the cushion moving part
130. The gmide sewed part 132 1s an 1nactive area which 1s
not intlated 1n the thickness direction when the cushion part
110 1s intlated. Since the edge of the guide member 120 1s
not inflated by the guide sewed part 132, 1t 1s possible to
prevent the guide member 120 from being separated from
the vehicle body 10 when the cushion part 110 and the
cushion moving part 130 are inflated.

The guide sewed part 132 has a first communication hole
137 formed on one side thereof and a second communication
hole 138 formed on the other side thereof. The cushion part
110 communicates with one side of the cushion moving part
130 through the first commumnication hole 137, and commu-
nicates with the other side of the cushion moving part 130
through the second commumication hole 138. The gas
injected into the cushion moving part 130 tlows to one side
of the cushion part 110 through the first communication hole
137, and flows to the other side of the cushion part 110
through the second communication hole 138.

At this time, when the cushion part 110 1s wound 1n the
CCW direction based on the guide member 120 and the
guide member 120 1s fixed to the vehicle body 10, the first
and second communication holes 137 and 138 are disposed
at the top of the cushion part 110. At this time, since the gas
injected 1nto the cushion moving part 130 1s first supplied to
the outer portion of the cushion part 110 through the first and
second communication holes 137 and 138, the cushion part
110 1s unwound and deployed i the CW (Clock Wise)
direction. Therefore, since the cushion part 110 1s unwound
and deployed toward the opposite side of the pillar part 20
when the cushion part 110 1s deployed, 1t 1s possible to
prevent the cushion part 110 from interfering with the pillar
part 20.

A fixing sewed part 125 (see FIG. 7) 1s formed to connect
the guide member 120 to the guide sewed part 132. Since the
fixing sewed part 125 1s connected to the gmde sewed part
132, the guide sewed part 132 and the fixing sewed part 125
may be formed by the same sewing process. Therelore, it 1s
possible to prevent an 1ncrease 1n the manufacturing time of
the curtain airbag apparatus 100.

The cushion part 110 1s connected to a cushion cover part
140 to cover the wound cushion part 110. The cushion cover
part 140 1s connected to the top of the edge of the cushion
part 110. The cushion cover part 140 has a cover hole 141
which 1s fitted to a mounting tab 143 fixed to the vehicle
body 10. The cushion cover part 140 may be sewed to the
edge of the cushion part 110 by a cover sewed part. The
cushion cover part 140 prevents the packaged cushion part
110 from being unwound. A plurality of cushion cover parts
140 may be disposed in the longitudinal direction of the
wound cushion part 110. The cushion cover part 140 1s
formed of the same material as the cushion part 110, and
separated from the mounting tab 143 when the cushion part
110 1s inflated.

The deployment process and operation of the curtain
airbag apparatus in accordance with the embodiment of the
present invention, which has the above-described configu-
ration, will be described.




US 11,254,279 B2

7

FIG. 8 1s a side view schematically illustrating that the
curtain airbag apparatus in accordance with the embodiment
of the present invention 1s installed at the top of the pillar
part, FIG. 9 1s a side view illustrating that the cushion
moving part in the curtain airbag apparatus in accordance
with the embodiment of the present invention 1s inflated to
move the wound cushion part to the opposite side of the
vehicle body, and FIG. 10 1s a side view 1llustrating that the
cushion part 1s deployed to the indoor side after the cushion
moving part 1s inflated in the curtain airbag apparatus in
accordance with the embodiment of the present invention.

Referring to FIGS. 8 to 10, when the vehicle collides, the
inflator 101 1s driven. Gas generated by the inflator 101 1s
injected to the cushion moving part 130. Since the cushion
moving part 130 1s inflated by the gas and the bottom of the
guide member 120 serves as a free end which i1s not fixed to
the vehicle body 10, the guide member 120 1s bent toward
the indoor side by the inflation force of the cushion moving,
part 130. When the guide member 120 1s bent toward the
indoor side, the packaged cushion part 110 connected to the
guide member 120 1s moved to the indoor side.

At this time, since the packaged cushion part 110 1s
moved to the indoor side such that the inflation pressure of
the cushion moving part 130 1s applied to the head liner 30,
the head liner 30 1s bent to the indoor side. As the head liner
30 1s bent toward the imndoor side, a gap 1s formed between
the head liner 30 and the top of the pillar part 20. At this
time, a slight amount of gas 1s 1njected 1nto the packaged
cushion part 110.

As the gas of the cushion moving part 130 1s injected 1nto
the cushion part 110 through the first and second commu-
nication holes 137 and 138, the outer portion of the cushion
part 110 1s inflated. As the outer portion of the cushion part
110 1s inflated, the cushion cover part 140 1s separated from
the mounting tab 143. As the cushion cover part 140 1s
separated, the cushion part 110 starts to be deployed.

The cushion part 110 1s wound in the CCW direction
based on the guide member 120, and the first and second
communication holes 137 and 138 are disposed at the top of
the cushion part 110. At this time, since the gas injected nto
the cushion moving part 130 1s first supplied to the outer
portion of the cushion part 110 through the first and second
communication holes 137 and 138, the cushion part 110 1s
unwound and deployed 1n the CW (Clock Wise) direction.
Therefore, since the cushion part 110 1s unwound and
deployed toward the opposite side of the pillar part 20 at the
initial stage of the deployment of the cushion part 110, the
cushion part 110 can be prevented from being caught on or
interfering with the pillar part 20.

The cushion part 110 1s deployed to pass through the gap
between the head liner 30 and the pillar part 20. At this time,
the head liner 30 1s further bent by the inflation pressure of
the cushion part 110. Then, the cushion part 110 1s continu-
ously unwound 1n the CW direction to cover the door.
Therefore, a passenger can be protected by the cushion part
110.

Although exemplary embodiments of the disclosure have
been disclosed for illustrative purposes, those skilled in the
art will appreciate that various modifications, additions and
substitutions are possible, without departing from the scope
and spirit of the disclosure as defined 1n the accompanying
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claims. Thus, the true technical scope of the disclosure
should be defined by the following claims.

What 1s claimed 1s:

1. A curtain airbag apparatus comprising;:

a cushion part disposed at a top of a pillar part;

a guide member connected to the cushion part and con-
figured to fix the cushion part on a vehicle body; and

a cushion moving part connected to the cushion part and
the guide member, disposed between the guide member
and the vehicle body, and configured to deform the
guide member to move the cushion part to an mdoor
side of the vehicle body when inflated by gas injected
from an inflator,

wherein the cushion moving part has one or more fixing
slits through which the cushion moving part 1s fitted
and fixed to the guide member.

2. The curtain airbag apparatus of claim 1, wherein the
cushion moving part 1s folded to have a plurality of layers
between the guide member and the vehicle body and con-
figured to unfold when inflated.

3. The curtain airbag apparatus of claim 1, wherein:

the guide member 1s connected between the cushion part
and the cushion moving part, and

the cushion moving part comprises a fixing slit located at
an edge thereof and corresponding to the guide mem-
ber.

4. The curtain airbag apparatus of claim 1, wherein the
guide member 1s connected between the cushion part and the
cushion moving part, and comprises a {ixing slit formed at
an edge of the cushion moving part.

5. The curtain airbag apparatus of claim 1, further com-
prising a guide sewed part formed between the cushion part
and the cushion moving part and configured to restrict the
cushion moving part from inflating 1n the thickness direction
ol the cushion part when the gas 1s injected from the inflator.

6. The curtain airbag apparatus of claim 5, wherein the
guide sewed part 1s an 1mactive area which 1s not inflated 1n
the thickness direction when the cushion part 1s inflated.

7. The curtain airbag apparatus of claim 3, wherein:

a first communication hole 1s positioned at a first side of
the guide sewed part such that the cushion part and one
side of the cushion moving part communicate with each
other, and

a second communication hole 1s positioned at a second
side of the guide sewed part such that the cushion part
and the other side of the cushion moving part commu-
nicate with each other.

8. The curtain airbag apparatus of claim 7, wherein when
the cushion part 1s wound 1n the counterclockwise direction
based on the guide member and the gmide member 1s fixed
to the vehicle body, the first and second communication
holes are disposed at the top of the cushion part.

9. The curtain airbag apparatus of claim 8, wherein the gas
injected into the cushion moving part is first supplied to an
outer portion of the cushion part though the first and second
communication holes, such that the cushion part 1s unwound
and deployed 1 the clockwise direction.

10. The curtain airbag apparatus of claim 1, wherein the
cushion part 1s connected to a cushion cover part to cover the
wound cushion part.
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